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(54) Title of the Invention: 

Method of Fabricating Wafer-Level Scale Package Using Re-distributed 
Film and Solder Connection 



(57) Abstract: 

Provided is a method of fabricating a chip scale package by adhering wafers or 
individual chips to a re-distributed film that is additionally manufactured, and electrically 
connecting a chip pad to a metal layer of the re-distributed film. A conventional method 
of fabricating a wafer-level package is performed directly on the wafers, thus causing 
malfunctions of circuit elements and high capacitance caused by use -of a thin insulating 
layer. Further, low performance of a stress-absorption layer deteriorates the durability of 
solder connection. In addition, since the conventional method is performed entirely on the 
waver, even bad chips are processed to be the same as normal chips, thereby increasing 
fabrication costs. To solve these problems, the present invention suggests that the 
re-distributed film be manufactured to include a re-distributed metal layer formed within an 
insulating film, external connection pads exposed outside the insulating film, and grooves 
for exposing portions of the metal layer, and then, the wafers be connected with one 
another by coating the re-distributed film with a polymer. Then, the polymer is removed 
from the grooves to expose the chip pads of the wafers and solder connections are formed 
into the grooves. External connection terminals such as solder balls are formed on the 
external pads and the wafers are cut to obtain individual packages. The chip pads are 
electrically connected to the metal layer of the re-distributed film via the solder connections. 
Metal bumps can be formed on the chip pads. It is possible to adhere individual chips 
rather than the wafers to the re-distributed film. With the package fabrication method 
according to the present invention, it is possible to manufacture a wafer-level chip scale 
package while solving the problems of the prior art. 
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130 138 130 134 ISO 




wm a ±mm ii?ixl m\m, mm, str, 

E IS $11 01 191 ?H^1£5 UEHJIS BSEOIQ. 

E 2^ E 12J "A" ^gg ^-CHohCW UEHH = g 3 EE 0 ILK 

£ 3£ 8| DIIH 3EHHAI &SS S ±311' SH?IXIM UEH.H& B3E0ID. 

£ 4£'E 30fl EAIS 5H?|X!£J 4*S| ^1 £0t^£ BSEOICh 

E 5 LH XI E 22= g V9°| HI tf AIWM DW S ±HB H£»B!S UERHfe BHEIS 

M. E 5 LH XI E 13S S||0|ffl21 SjEI ggf UEH.HDI, E 8 LHXI E 13S SJIOIfflOil g^M 
&B2J Oj^^hXI 0111 SD^QL UEIH E 14 LH X! E 22= UglF #Q g^l Dig 

«■ nu?ixi Bii gge uEi-ya. 

E 23 LHXi E 28S H i^S^ X1I2 tfAIMH CDff g £HU fiH?IX|£] UERH& B9E#0I 

CK 

10, 100: gfl 01 ffl (wafer) 

12, 102: aioiffl wafer, substrate) 

14: M^S^ (scribe line) 

20, 180: &(IC chip) 

22, 104: a HUE (chip pad) 

24, 106: ti| ^^(passivation layer) 

30, 160, 200: g uH?|X|(chip scale package) 

32, 132: 13#(dielectric layer) 

34, 134: S^#(metal layer) 

38, 148: ftQ ^(solder ball) 
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108: g£f ?l*i# (under barrier metal) 

110. 110a, 1 10b, 110c: g*(metal bunp) 

114, 118: §§ #QI(inolten solder) , 

124: aWIOi (metal wire) 

130: HM(rerout ing metallized film) 

136: &!^a (through hole) 

138: lE(terminal pad) 

140: H§e(f ixing jig) 

142, 150, 170: EttM (polymer) 

144/ 190: ftQ El^(soldering part) 



& S h 3S ±»2| HIS&BDil Eft* 352EAI- MQ HH >^ e§2[ StT# 01 

is ia**a^mmi sa™«a i ;8 i s'is«a?™»ji 

EE 10)1 SIIOIQKIO)^ 7HefS{2S EAIEICH 2iQ. & ifa*t SiQAIKL 8801ft (10)0fl£ 427H 4 

SllOlia 3IS(12)(N ttSEIHEh £ 40il^ gqsKH EAloW BfctQ. 

□|£0| flieraiS! ?J|0|ft2J ^50IQ. SJIOIffl an S £»Bf IH?IXI = hIS Ol SllOlffl(IO) ?|0fl SJE 
4=tSSh= II?IXI 83 SSKB JfflSBD. £ 3£ sbojih 9| oil 5HIS=J S £HSi III ?| XI (30)1 Li 

EhLHH 21CK SWS^(14)s NHf SI0IIHB SEWhS fePHS M£l£! M?|XI (30)s# g# 4= 2iQ. 

4WI UEHJ SACK 

8: Si Ku?3m#£&n ISar*S85W 

s^iieuKWViafin^ es !,l0im ■ 

saiss m?ixi as asoi sis^isoi aasoi «as Ai-en tin #a st.^ lh^soi xi 

01 a. 01 191X1 MZ<E+?t 4^21 Sfit? 321 S5| SHE ^g*HIh 




13-3 



$ 2001 -0009564 



&90f Oi^J2J?5ftr 2} 3JS 

itiEiM , b sjssi ^= 7issi siioiia as s eh?ixi His^goi °jn s= o\n?m gum 
mm nmm= saioh. ?jioib g eh?ixi7) ?mn 24= g§§ aoi^ Mm 4= s;= ahs 

£ g III?IX|2| *)|£gfg!g SISoPI 915 210ID. 

£71 53e 1S6)7I ?lo)OI , B S2c 1E£ H£g XHHHd §1<HI 94IOIH E= 7H1 Silt 2*4o) 
12 XBHH2 I'MSJ 5179011 1Q1 °>^Sh01 XHHH2 112) =^#2) SSOIffl E= 7D1 g52| 2713 
Sis 1Q SU-Ofl HJ§HS 7*!o}5 S £HS EB?lX|2| KOi^gl HISfciD. 

s "►goil [&1 S ±nm Hi?|73SJ X02SJS = , ( n ) °||0|jfl ?|iK)]| «gs a^°| *j EBE12), g EH 

eh *ii2i5 siioia 71521 2-^st sa si= uisasf* stmra, m^s^oii 21&1-01 ais 7mei 

- D-421 23SIS §101 941 01 HI Sllgofe 571121, (b) IS 112) LH^OH «S» XHHHiS! 

S^gSK XHHH2 2^12) S1EICH IS 112) SO 1 3£S klS Q4=2| 21 ¥2^ IHE2K IS 1 

it 5Bo r = Q^si sotkjl 5179011 nma s^ssi awi- ±iei= xhhh^? mm 

m XBgSI5 (c) !S2| fll 2 3011 StiM iii S7)oKQ, 94iO|It|2| * EHE10I 

XHHH3 112| 517921- HS^ES ?j|0|S)l UH ^ 11011 1EI3ES 2*fo)= Ef-TflSf. (d) SJOIffl 
2) g EHE10I Z|2| x»bHi! 112) 51791 loHJ 2|i*£ EE1UE1 5s 73 OH lH?42 S^fll 1 
§1 fl|7iol5 371121. (e) ?J|0|IHE| g EKE 121- XBHH2 1121 XBHH^ S^SOI 27I3E5 S12IE 

4 m\\S fl>S| 51790)1 gCTSfc.^! «SSf= 37112), (f) IHHH£! 112) £I¥B* SHECHi 
21^2*5 EOT* «So)Of 27I3ES 33o)= 371I2L (g) ttOIO|°| £1*391 tU-21- 901 BIB m<E!tl 
01 7H1 EH?|X|£ lEloh£ B71IM 5S!tJQ. 

(a) cj-jj^ *j ijEOfl gEM SSS|-£ Q it^fe 201 HUf^Sl-DI, 01 

4^1 (d) BntiiM XBUH2 §M2J 5S79# lohOI g^7) 2I^S EB1UH, 4^1 (e) 
Oil A) 2^ S=at S^SOI 27|S<oS S1EICK SIIOIEIM g§ ^0)1 §0) ^0) Sg # 

□ 71- g EHEtHI ir^ME^ S^U, #Q7h S2! MAWM AFgSfCH g E«E0)| g§ #01 iOlE 
EI7)LK g EH E Oil 2K3I01M = 2^0I0^M !9«HE SOU SJthOI SE7^ S 

4^1 (e) ENWAj Stf¥2J Sg&gg SflOliD^ S*TS fflBH£! §Si gg iQ ^0)1 20) SO) 
gg #Q7F XHUH^S §15) 51790)1 xB?-|7:iES g-gih #p EflOI^Ml XHHH<3 1121 517 
90)1 gO) EllS^5h= gOI 2iQ. 2J2|2| g EH E0)l = 7I^)#0| D S«l 4= SiE 

0) , £71 (c) 57111 2§5KH US 5S AhgW 4E SID. E*^ ?JI0lffl£| SSS SOhshCH 80 01 31 ^ 

1) 111 §f ?ll m 4= 2iQ. 

5 S3 OH [[fl g 4:5)1 ^ EH ?l 7^1 21 QS XHS^SS, (a) SII0I3H 7I5WI Q42| g EHE12K 
g EHEH J1I2I5 aiOIIH 7152) ^¥31 §2 2i= HISSES 01^0)2 L)42|. gsjSIS gfi 
5t,th= 9JI0IIH1. 2^aS gfi 7^o^ Mm h S^l tOBh §5Sh01 2.^21 7H^ §25 MEISl-^ 
57112), (b) §S I'M 2| LH¥0)l SSS XHHHd S^12), IHHH£! g^#2) S12ID) IS 1'12| «| 1 
22S D42) 21^2^ EHE2K §S I'll 51©l-= D4^2J 51791 SStrai, 51790)1 
XHUH£! S^#2) ^«7) k^EI^ XHUHi! ^11 ffllSSfe 57112),, (c) XHUH2 112) fl| 2 30)1 St«|| 
lilS S7hs)2, 7HS g2| g EHE10I ^ W)UH2 H2| 51792} ^X|S)E1 2,^2) 7HS gl 
XHHHS 110)1 1EI3°S mmy= 3712k (d) 7Hi g2| g EHE10I 2f2| WHH2 112| 51791 
IShCfl 2I^S EE1DE1 5179011 xH?42 StHMI 111 SITISfe 57112), (e) 7HS g2| g EH El 

2) «HH2 112) XHHHd S^IOI S1EIE1 XHBHd 112) 51790)1 2eW! § 
S5h= 57112), (f) XHHH<5 112) 21^2^ EHEOII ^ 21^2^ S»i SSShCfl Slo) 
= 37112), (g) 2,^21 7H^ SOU CHgShOI MWH 111 S!9*hffl 7HS EH 31 XI S SE|«b£ 57111 5 

015), g^ E31 giSKM B ^S2| ^AlOfll SO £«o|-7il ggmilX) 5D. ESI 110) gl 
5 £S¥2S gl'5 7Sfiil UEI-3Q. 

a g-g2| All 1AI01I01I WE g 4:?)ll EH?I7J|2| «|i&gO| E 5 LHXI E 220)1 EAIEIO) 2IQ. E 5 
LHXI E 13S 9JI0lia2| x)EI ggl UEKHCM, E 14 LHXI E 22£ 112) ID 2tM 01 g5 

EH5I73 312 5§§ UQaa. lol, E 8 LHXI E 13^ SHOIIHOI ^^S)= &B2I 01E17) 

XI 0111 fiOI^H 2ia. 

SllOlit) «I2 gg(»afer fdbrication process)! lol-OI ?1I0I1H( 100)2) 72= E 5E1- 

10). E 50)1 EAIS U)2) ^OL g EHE(104)= ^EI52) &g SIIDIffl 715(102)011 §SEIj2 g 
EHE(104)1 ^1215 9J|0ia 7I5(102)2| 4-^30)1^ dl&SS|-( 106)01 §01 2iD. HE1U E 50)1 EAIS 
S||0|iH(100)= Qlftlft =71 ^|oH H 1¥31 5^fC| L)E r 3 SOI D1, 941 01 H 0)1 = 1^S^(E 1 E 
^ E 22] 14)011 2151-01 7^21= 42, 4«17H2| 23S1S g(E 1 E= E 22| 20)101 StftlOl 21 
LK 

941 Olffl (100)2) g EHE(104)011= 71X11(108, UBM;. Under Barrier Metal)! *jg*^D(E 6 &2). 
g EHE(104)^ Sr*DIS(Al) XH10ID1 ^ 7|Xi#(108)s Lll(Ni), 7EI(Cu), ^(Au)°£ 01^012 
Q. ^ 7|Xil(10B)g 2*41, S45 Eg 7lis2| 71 SI oKS, g^Oil [OEh EIEfe(Ti), 

31(Cr), EI5§i&i(TiW), LISU)L)g(NiV) g2| 01E17)XI S^l S! UBI(NI). 7EI(Cu), g(Au) g 
2| S^12) 5ti5)01 A)g2l7IE 5C). 71X11(108)5 °2sH 4 3SDI. g EH 

E(104) ^10)13 d E -i!3 E=0| 7hso)El ES BQi SfHE)g(PdCl ) gssj E- 0)3 59 (2 i neat e) 
X4EI1 o)01 g EIE(104) £30)1 lE)g(Pd) E^ O)S(Zn)! £JtJD. 
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Sofe AOXI g-gOl E 8 LH XI E 130)1 EAIEICH 2ACL £Q ^CHI ?4IO|iHl 2 

CH S= ±£l 'Sga(dipping) OIQ. E 80)1 EAI& g§ #0(114, molten solder)- rtgBJ 

£.71(112)011 HQ. «7IOil 9 01 HI (100)1 92tCW WLH3, 4*1 g§ #0(114)21 

'SeS (wetting)'Oil 2ISKH 7I*I#(108)0I S EHE(104) ^S0il3 #l3014)7h BE* 

ft 01 g = (110a)g SStWI SCKE 9 

SEf S£Ur£ g-S^ gAPIt ArSoHDI HQ It ^01EEI = "gArS (metal 

jet)'0|Q. E 10011 EAIS UhEh SfOL «API(11B)0I S?l 2JS S§ #0(118)1 S IHE(104) ^£ 
£ gCHES, ^ 71731(108)01 § 1E(104) ^SQil SE(110b)l SSSHIKE 11 S 

5). 

B = £| A1I3SH "smiOl §g-g(wire cut)'0ICL E 12EHI EAIS um 1T01 EK)| 

CH sen (120, wire bonder)! ArgSrOI § IHE(104)(HJ EHDIDi (124)1 ^, E 1321- UQI m 

E^l (122)5 ^ ErOICH (124)1 SE^rS B = (110c)7|- SOISQL 

t*B, SH^IAI »20ll MEW AHHH2 11° SIIOIH2F SHIttflL AH HH£ 11(130, rerouting 

metallized f ilm)2J 7|s*3 ?Z3Y E 14011 U2 r SQ/ E 14(H1 EAI3 AHHH2 11(130)S OlttHM Al 
. ggg Aii5§§01l CH^ QloHM 671 £I5H 2.«f£l*J 20IP-. A r gEI = AHHH2 

1!(130)S E 14011 Lm 2J= =?Z.?i HWSQ. 01 £1- ITOI &Sf»SKM E30II EAI^ Ol^Oil 

seichi noimcs ib 01^21 100)21 s^e OrS^raoiD. 

AHHH2 B>(130)S g ^go| 7I0£DKHIA1 IT 1*2173 -"BOIS Xhg St^tape automated 

bonding; TAB) ' Oil Ai ArMEI= gglF £ Art MIL DEL B ITS Oil Ah£EI = AHbH£ 11(130)S ?j|0|ffl 
0)1 «§*h£ 37!t 7r2Cr= §01 LED;. AHHH3 11(130)S lEIO|D|E(poly imide)2|- ITS ^3 1 
1(132)1 7|S£g SHI, ^3 11(132)21 LH^CHl ^E|(Cu)£h ^° S^#(124)0| JBMfiSa. ^3 
11(132)21 5r^3(131a)0fe AH HH£ ^^#(124)21^ £!^S^ 1E( 136)101 ixM^Q. 

9(135)£ ^3 11(132)1 &lShCH ^^£ID1, &g?3(136) 3011 AH HH^f! ^^#(134)01 ir^Q. 
&g?9 (136)21 aOlfflSJ g EHE(E 162J 104)2h H»*fQ. 

AH HH£! 11(130)01 5UIEI3, E 15011 EAIS um SfOI , HSS(140)(HI AflHHd 11(130)1 Hgti" 
CK 3EIH AHHH2 11(130)2] ^3 (131b) S^Oil g^l 111(142, polymer)! 3?r*JO. StJ- 
M l§(142)g™ Oil^AI ^AKepoxy restn^h UHf5|Sffll Ar81 ^ Si^OI, & (coating) 
S-g E^ QI^S^ (dispensing) &@s Ah^CK 

OlOiAl, E 16011 EAIS HFSF SOL SVS IS (142) ?|S ?41 01 El (100)1 S^Q. . §mi\ 
ll'(142)S g 01 IH (100)01 MBI3A1 AHHH^ 11(130)21- ?J|OliB(100) AhOIOJI 19X1711 EIJ2 AH HH 

ai i» 1(1 30)21 5H^3(136)0ilE 01$ 5ft»| 11(142)1 3»A|?I7I EI3 AHaH<5 

11(130)21- ?4IO|iH(100)2J 1EI^ SsTOI *S£!P. 01 W S 1E(104)01I S = (110)^ 

AHHH^ 11(130)21 £M?3(136) 3011 ^IXl^CL OlI^Al ^All ArglT S^? Sfl-SS- ^ 1 50*c (Ml 
A1 3m?m EM&Q. Ol St* 2£2f AIZ^ §EH2J All^^gOfl 5^£l^ ^3# Stf SESF AlZtOil 
HIM m& §EH21 A1l5&g(HI S1CHAI ^3#21 §f|- £E^ 300*C LH2IQI0M Ssf Al^s 

tJ-AIZI SEOIP-. 

?41Gim C100)Sh ABHH^J 11(130) MO I (HI S^x-fl 11(142)^ §^#21- ^3#2j OFU Eh 

1^ ^^^1^1 &5^ r ^ £^##2J ?|sE *CL CLrErAL MEH21 Aili^SOl 3H OjEl^h 

AI ^Ail! m\M 0111 101 ^ ^3#S5 3ti- ^~ 5HIHA!E^21 ^A1l£h LH^^S^l A{ 

^aii mm n±n ^ aa. 

OlEh SOI i£5 A1123 AHUHi! Ill- Ml 91 73 All 21 CHI A[Bt[~ 2101 B ITS Oil 1\}E S1IOIIH 911 

XI A1I^^S21 §21 uhLmiCL SllOlitl 37I0II AHUH^ 111 ^E^ a5*KM Arg^r^l KO 

^oii §BH2j asgraoi 32 oiEi^rAi fl±« 4= aa. xhhh*j ^^#2^ §3= 

s Hiom °|0fl ^2 ^SEI^210| 0FL17I IB SOI, 310IQI tl^^AHOI US g§2j S^l ST1 
BS!" Ol-LIEL ^3#21 =JK|0il CHt> A1I° C 1 1 ^IHAIQ^! #m ^ 2iQ. 

suoiffl s*roi a-etis ahhh^j ii(i30)i ngsm sjs nsscs ibhj uo)i auti^cke i? m 

5). 3EIH AHHH^J 11(130)21 ^1^3(136)01! M^IS Sfe^l 11(142)1 Ail71^Q(E 18 §5). 
5h#^?a(136) 3-21 S^a 11! AilTit^H^^ ?l 013(100)011 SSS B = (110)101 

Shl^a (136)1 imoi 21^ ft^SEL § 5HE(104)0H g^CIIOPLSgEIXI Sr^l S^Oll^ 

7i73#(io8)oi a«a s iHH(io4)^h in^^ uira sua ii(U2)! htibq. it^.ii 

2| A-1171011^ S732J B«J«-A»fiD. 

BUM 1101 AilTi^j ^1^3(135)011^, E 19011 EAIE! dl-Eh ^"OL StJ"^( 144)1 SSti"CL 
SM?3(136) 3011^ ^ B = (110)EF AHHH^ 11 (130)2J =^#(134)01 EBiU [IHSOiL 
g = (110)2f ^#(134)S (144)011 21u r 0| AiS S&EI2 271^^^ 311 ^ sQ 
StJ- (soldering)! OI1Q. S^CHI^ § SHE (104)21- S^#(134)01 #□ 2^ 

CL 

5rS?9(136)0|| S^(144)l ^S^fe ^SS 0)E17rA|7F X! 2iD. Ml! 13, 

^ 'SSB OI ^S 011OILL E 19= &SS0H 21uh01 SSS S^(144)l SOI^H °« 

Qh &^ss ?ji oi 3(100)71- g=ra ahhh^ ii(i30)i e m\ eai^ 52f ^s e§ #a(H4) ^oii 

SOI ^SQCT IHLH- g-gOlQL Ol ^CHI COEh (110)21- (134)01 ir^£! 

^1^3(136) LH^l AH^H StW(144)B §g AHHH^J 11(130)21 21 

^ hLmZl 2l¥S^ IHE(138)011E e^Q(E 192J 146). 3Z1U- AHHH^ 11(130)21 LH ^^011^ 
MAI Sr^CL 01= g§ aCH2J ggg tUSOILL 
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0i2h ITOI S EHE(104)0il LWE^ §'1(130)21 £M79(136)1 1<5H3 3*1 SB StJl ^ 

^ 4: Si^ 2101 a «^2J E CrE ^9 S^J oH-JOICh BQ 3^(144)1 E *K?KK|2| » 

B£ 5hB?9 (136)01 BQ HIO|±M(soldBr paste)! gOi EIB£?(ref low)Sfe 201 Ch 01 g- 
^| CH| U2£ SI 2 £ AIM QUI figlf 20ICK 

ae epiis boijpi aw ?jioia(ioo)°j 5«b »>i opi ^i^hcw siioihooo) ssb anw ^e si 

CKE 20-S2). 3DE10I A||?i£! ^£01 E 20011 §2£S £AI2IDi SACK HI0IH2J ^91 SDimS 
£g(wafer back side grinding)^ 0101 V ^£13 7IBDIHS £31 aWQ. 

DM EPIfe AHHH£! BS(130)2| SMI* HHE(138)0il 21 BXK148)B BfllOICKE 21 

S2). 2I^S^ EOT(148)S£ BB ^(solder ball)OI HhBSISMI AF§! 4 21201. QE Si 
IE AFgl ^ SACK il^S^ SHE(138)0il DIE! Sola BBB(146)OI 21^2^ EW(148)2J §SS 
E2^0K UB(NI), ?E|(Cu), ^(Au)Hj- »S ?l*i#OI #Cii§(146)l Qlfllf 4^E SAD. 

BB StW(144) £|Dfl eijAf stlxill ^01E3 M£B(150)B ^S^ h 4^E SACK 

B BAI010I SJ*> S ±MB EH^IXI^J A1I2 B7IS W0IIH2I ttV3e|(E 1-321 14)1 CDEI- ?I0| 

mm bew= ewioick siioih sehhi siskm sens iH?ixi(i60)ioi e 22011 seai eich sack 

fiH3?IXI(160)2J S IIHE(104)zr 3* 71 73 #(108)21- BB B«W(144)B ?i£i WUHfl §§(130)2| 
S*#(134)H|- S12ID1, Cf-AI 2I^S^ IHE(138)2h BBB(146)B 71*1 SSajog 21^2 

* &W 148)01 27l^£^ aasD. 

□I£ gSSt «1 BA|0fl2HT£L B »S2| A1I2 ^A|Oj|~ AIHH2 SI Oil SIIDIfflS^EI »E|S SI 
1 H*fttQ. OI^7il V£M« £0i S3IS« fi 9B7KIB □ ABIT 4 SACK 01 S 1 

oi, noim oEH oil Ai bbss.sbs sou omm M5Mai hzssb atisw aras aa. ^oi, 

DISK B ^S^J ^^3KH fiAIOIIOfl CHora E 23 LH XI E 28^ &£oKH SSoHlXI- ti"Q. 

E 23^ XHHH^I ^1(130)011 gt^xl M1'(170)M Sl^th^ E 24^ ?|Olffl0ilAl "mEIS y^H°1 

g(18D)eM XHUH^ SS( 130)01 S*fpt= 970 H EAIoHI SICK XHHHi! §M(130)S ^Ai 

WI1 ^AlOflB] g°2F 20IQ. [CfEfAi, AH HH^ S^#(134), 2I^S^ HUE (138), 

^^^(136) MM =?UmH 2iQ. E^ S(180)S AIM ^AlOiiOilAI AI-SS ?JI0lffl2F §^t^ 94IOI 

m^Ei MEIS 20IQ. ED-EFA1 1 fi uHE(104)01l 7Wft(1DB)2F « = (110PJ Q.ttSH 4 

SAD. 

S tfAIHOI [&^, AHBH<^ ^1(130)011 PH^ S(180)C0I S^SCI-. Ail 1 flAIQISF iTOI M HH£! 
^M(130)2J ^^UIOII St^x-ll #^1 $ SMI ^E E 231h 24 CHI EA| 

a HhEh BtJI ZfZJSI §(180)101 A^EIOil [&S SUA BB (170)1 °i^FD1 4^E 

01^ StKI Ml(170m B4WKH AHHH^i ^M(130)HK S(1B0)B»2| MEI^ g*r# &St h P" ■ S HH 
E(104)0ii g = (110)^ XHHH^I ^M(130)^ &#^3(136) ?|xl^Q. 

S S^TOI &SEI3, n"«lfl lM(130)Bj 5h#^S(136)0il a*S Btta li(1?0)i M7|»D(E 25 
S5). [OEFAi , ^2|2J S(180)0il ^E(110)MOI 5h^^9'(136)l luhOI ic^S 

Q. S=(110PI- 3t= S^, 7|Si#(108)0| S 1E( 104)^1- biM&Q. 

Stia HOI AilTia &l^?a (136)011= S^(T90)71- S.^^llKE 26 gi). 

a&^(190)= ^79(136) ej-Ofl 1 01 (solder paste)M s'Oj ElMS^fref lowWSS^I 
SgSLK BQ I!01£^ m ^B173 SlUAIEI 7r^(solder powder)M0| 0H7HM ELUHI M 

AhEICH S!^ 21 ^f-DI, Ell^Oil 2JwH ^711 DH^Hx-ilM Sfe^(190)M 
^> SACK #Ci StT¥(190)^ ^E(110)2r ^^#(134) E^ g IHE( 104)21- ^^#(134)1 271 
3^*Cr^ 2^ ^A1 HI- SACK 

OICHAi, S (1B0)2| S3 7H§ SSHh 2|^S^ 9»( 148)21 «fi S§1 atSSr2(E 27 gS), ^1 

7HM a(180)H CH^oKfl AHHHd B.B(130)fi §S*CK(E 28 *T2). ECFEfAd , 
II ?l AI (200)101 ^01AI?il SD. 

01^ gSt!" HhEh g-01, B ^ h S0il U>E S SH7IAI21 Ail 5 71^2] Aili^SOl 2M2 2A= 

SaSfifi *IB*^ ^AlOiL ?J|Q|ffl BIB S ±MS S^IAPh 2A= §§1 HCHS ^ 

1 4^ 2AQ. 

mm ioj as, i£g aii^s siioiiasiti- H^i2i ahhh2 hi Mgs^i usoii sjioiih 

°|CHI Ai 3jS 3t«^h^ S§^1 1013 Ai BOIffl 9B H?IA|fi Aili^ 4^ 2A>il SQ. CCI-EI-Ai , naiQ 
Oil SSS sIS^WKH! 0|x|^ g«OI ^ul-Di i!£|gOI t,^SQ. 

EEl, XB HH^ HM2I- ?4!0|Iti(E^ S) MO I Oil S^a SB 01 » AH 21 71 UH^Oil H3§ §3 #01 ^MEiH 
1^ ^MEil^l &fiW ^ 2AQ. [Cf Er Ai , 5HIHA|Q^7h ^rtrU^Dj #Q S^2J LH^SOI MDi 

yQ. Q^OL AH BH2 §M0il ^^^1 Shi Oil 3^* h £^ S IHE2I- AHUH^I 3^#Z^2J a 

311 eJ>il ^ Sllfe &SE SACK ' 

OUa , H »S2| Ailing (HI [[}M3 AHHH^* I'lOil ?J|0|fflg5j- OI-LIEh ?IO|Si^^Ei gEO PH^ SI 
1 S^r& 4^ SACK CD-El- AI , BOIIH ^EHOIAI BSSB SSS S£ EPIXI AH^ggOilAi aSIAIH 4^ 
2A2DL M§fi*f Aili3^2J ^1 ^73^4= SACK 

B S«A|2t ESOii^ B Sf82| U^ti" ^'AlOilOil CHo^OI 7HA|orS^D1, Hl« ^§ SOilOl AFgtlSA 
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ELL 0I£ 5X1 S BfSSJ 71s LHgl 'SI 71 tfSSUl ^X12J OltBl S7I fltf 2J0KHIA1 A1 

§a soi xi. s ws2i ttssmxi si^ as okjq. opiwi jhais saw bote b ussj 
7is3 ai#oii titer* s as e«Di*oi flAntfestas 21s e irsoi ^st= 7Ismonhiai i#2i 

Xl^lt 7t2 XKHMIzr XtS£>- 20ICL 2 BS2| Q§2| a^g^go^i UEF l+q. 

§**> 1. (a) mm 7IS.KHI Q^2| g HIEsHL #71 fi UEii H£ltf #71 81 Dim 71 

71 5**901 #71 HlbH*! 2^#2J B*7t E§E|£ nHHfi §11 MgtVE 

(c) #71 HWHd S12| HI 2 30)1 Stm fit °17mH. #71 910l5|2j g IHE10I 2,^ #71 HIHH 

a sssi 51*9 nt gxistEi hoi bib #7i nwa hioii iei^es g*mts btb; 

i&tf aaaiA sms Ba * B,9S ss,a a " s ES1UES s " B 

(f) #71 HIHH*! HIS) 2l¥g^ ME01I 2|2f il^g^ BXtl *#5t01 37I3ES 3^St£ EM; 

(9) #7i si qi nisi mws^i rct£t #7i a aims gE^sra mm nB7ixi£ »Eist= sum 

2! ^3)1 tt IS 71X1 21 Hli^B. 

xfl£|X|El 6t= l^gOII 2JShO| OI^CHAI^ 21 li£S St= g £HK II 71 XI 2| HI2gfg. 

g*t>> 4. HI 1 ^ E= HI 2 *HM 2101 Al. #71 (e) B7II2J 1Q Stt^ B?1I = SQ ffllOliM 

S IPLjjol^^f |J ffJ^I 011 1101 °- tHI ^skh oi^oixi^ 3§ ig°g si 

§**► 5. XII 1 V SE= HI 2 SHU StCHAI, #71 (a) SH£ #71 2,^2) g MEOfl 2^ 71X111 
§«St= 5311 Q StStfe 2# 1321 5h= g i?flg III 71 XI 2| Ja2«tt3. 

6. a 2 *HHI 2101A1, #71 a £2| S2 3?1I= #71 SgOIQB l§ #□ ^(Hl gOI g 
?IX|2| *B2»B!. 

g mm 



9. «| 1 HI 2 VOI 2J01AI, #71 (c) Bn SOU 2§5£g #71 XHHH^ 111 

11. (a) 9JI0IH 7IEHM «SS Q^2J g SBEM2K #71 g lEii Xflffltt #71 8BQIIH 7i 

71 51*9011 #71 2^#2) ^^7F ir^EI^ XHHH<5 §11 HISSfe E+711; 

(c) #71 XIIHH£! §12J HI 2 3011 fifM iii °"7fSm, #71 §2J g SHEMOI ^ #71 HI 
UH£! §12J 5179 21- UxISIEl #71 ^2) §1 #71 XBHH^ 11011 lERES S*fSF= 3 

(d) #71 7HS g2J g EBE10I #71 XHHHd 1'12J 51*91 1SKM 2I^S EE1L1E1 #71 

51*9011 a*a #7i sua i§i hitis^ btii; 

(e) #71 7H1 g2| g EIE121 #71 HBHS §12) XHUHi! S^IOI S7|5j£S 91EIE1 #71 HI OH 
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£! §M2J Shl^SCHI #Q E&^l S4o!-£ &7t; 

(f) 471 IHHH*! il^g^ IHEOjl 2,^21^3^ EOTS-4ISSHDI 27I32S SlSfe Eflfl: 

( 9 ) £7i 2,^2] SOil CH§sra 471 WIHiS 111 «S*K)I 3HB H?IMS Sei*!-= EMU 

«h= § ^hbi nn?i*i2j ai»a. 

12. a 11 *KHI 2J0U1, 471 (a) EWI = 471 § IB EH 34 B=l 3*11 
Q 2tti*HJI. 471 (d) BJtlOfl/d 471 XHHHfl §121 lol-OI 471 24 g = 71 2I^S EE1 

LE, 471 (e) EPflHAI 471 34 S=2!- 471 XBbHd 34#0I 27|5!££ 383= 21 
Sh= § ±?«g EH?I732| 

S^tJ- 13. SI 11 SE= 391 12 tHH K0W1, 471 (e) Efl|2| &CH 2^ EPIfe 471 JH1 
g!0| S*TS! 471 fllbHd "II §1 40,1 201 ^CH 471 ©§ #Q)7h 471 XIHHi! flftS] B 
xH^XIS^ Sfe SSOil SIShOI 01^01X1^ 21 51= S ^IS- 1 16917321 

bH 

ess • 

14/ XB 11 tt M 12 %m HCHAL #?| (e) &7||2J £Q gt^ E^l£ &□ ffllOl 
^§1 £^l flftSI &#^3<HI ^01 EI*£J?Sfe gfBOfl 2m KS Q\^D\X\^ 21 ^32 

s ofe s ±*ngj sh?ixi2| asra. 

15. a 11 V Erf a 12 tHW 201 AL (a) BHfe #71 2W2| S IHECHI 21*14 
1 SSSI-^ E^il □ 21 5fc § fiH5?|A|2J H2»B. 

3^ 16. 12 *HH SiOiAi, #71 g=2J S3 #71 S'li £B ftQ ^Wl S 

01 SCH #71 #?l § SHE01I eEUIE^ SHM SISKM OI^DIAI^ 21 «SH£ SI- 

& a ^*isi iijixisi asss. 

g^ti- 17. HI 12 *MI 2JCHAL #7! E^2j tD^f S3 gAK?IM AFg^l-01 

#71 a ahem #71 gas ^cheei^ ^oii bi^i-di oi^oixi^ 21 ^s^s s ^?iig 

III 91 XI 2| *]|£!g^. 

18. »l 12 4HM KCHAI, fe^l ^E2] B?1I^ ^1 S EIEOII ^ ShOIOil 

^ 4^1 es-oi Die g-scHi Bjmoi oi^chxi^ 21 ^s^^ g ±nm m^mst m 

19. M 11 ^ E^ M )2%m\ SOIAI. ^1 (c) E^l 2011 2§e£g 4^1 XH HH£! iff 

ng^hi. 4^1 (c) era jh^ ^ s^roi ^ 4-^1 ns^i xu^fe e^ii □ 21 

g^tJ- 20. Xil II ^ M 12 ^CHI SiCHAI. 4^1 7m ^ SD^hOl fe^l =])01 gf 

Til Uh^ tmm □ Stitfe 21 192^ oKr i3HB IH9IAI2J asgei. 




so 
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